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What ife claimed: 

1. A diValent anti-T cell immunotoxin targeting moiety, 
comprising \two monovalent antibody chains joined by a 
disulfide btfnd is at C337 of residues 228-340 within the 
natural IgM dWiain in /xCH2 . 

2. A divalent ^anti-T cell immunotoxin targeting moiety, 
comprising two monovalent antibody chains joined by a 
disulfide bond at CS227 or C229, or C227 and C229, of 
residues 216-238 ofVhe Y*9G hinge region, and wherein 
C22 0 is changed to P.\ 

3. The divalent ant i'-T cell immunotoxin targeting moiety 
of claim 1, further comprising residues 447-576 in /zCH4 , 
or residues 344-446 in /xCHQ or residues 376-346 in yCH3 or 
combinations thereof. V 

4. The divalent anti-T eel l\immuno toxin targeting moiety 
of claim 2, further comprising Vesidues 447-576 in /iCH4 , 
or residues 344-446 in /iCH3 or residues 376-346 in yCH3 or 
combinations thereof . \ 

5. A divalent anti-T cell immunotoxin, comprising the 
targeting moiety of claims 1 and a toxin moiety, wherein 
the orientation of the targeting moieuy to the toxin 
moiety is fixed so that the catalytic dbmain of the toxin 
becomes a free entity when proteolytical\y processed at 
its natural processing site under reducing, conditions. 
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6. a divalent anti-T cell immunotoxin, comprising the 
targeting moiety of claims 2 and a toxin moiety, wherein 
the orientation of the targeting moiety to the toxin 
moiety ia fixed so that the catalytic domain of the toxin 
becomes a \f ree entity when proteolytically processed at 
its natural\ processing site under reducing conditions. 

7. The divalent anti-T cell immunotoxin of claim 5 # 
wherein the to^in moiety is diphtheria toxin, and the 
toxin moiety is Nat the amino terminus of the fusion 
immunotoxin. \^ 

8. The divalent anti-T cell immunotoxin of claim 6, 
wherein the toxin moiety is diphtheria toxin, and the 
toxin moiety is at the\ amino terminus of the fusion 
immunotoxin . \ 

9. The divalent anti-T cell immunotoxin of claim 5, 
wherein the toxin moiety is^ diphtheria toxin, and the 
toxin moiety is at the carboxy terminus of the fusion 
immunotoxin, and the toxin isy connected to the carboxy 
terminus of the antibody domaxta via a peptide linker 
containing a furin proteolytic cleavage site (RXR/KR) . 

10. The divalent anti-T cell immunotoxin of claim 6, 
wherein the toxin moiety is diphtneria toxin, and the 
toxin moiety is at the carboxy terminus of the fusion 
immunotoxin, and the toxin is connected to the carboxy 
terminus of the antibody domain via a peptide linker 
containing a furin proteolytic cleavage site (RXR/KR) . 
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11. A divalent anti-T cell immunotoxin, comprising the 
targeting moiety of claim 7 and a toxin moiety, wherein 
the toxixi moiety and the targeting moiety are thioether 
coupled, a single cysteine is inserted within the binding 
domain of uhe toxin moiety, and the targeting moiety has 
only a single free cysteine per chain. 

12. A divalent anti-T cell immunotoxin, comprising the 
targeting moiety of claim 8 and a toxin moiety, wherein 
the toxin moiety\and the targeting moiety are thioether 
coupled, a single\cysteine is inserted within the binding 
domain of the toxirk moiety, and the targeting moiety has 
only a single free cysteine per chain. 

13. The divalent antiVT cell immunotoxin of claim 11, 
wherein the single cysteine projects into the solvent away 
from interchain contacts\with the targeting moiety. 

14. The divalent anti-T cell immunotoxin of claim 12, 
wherein the single cysteine \projects into the solvent away 
from interchain contacts with the targeting moiety. 

15. The divalent anti-T cell Mmnunotoxin of claim 13, 
wherein the single cysteine of ohe targeting moiety used 
for thioether coupling is selected from the group 
consisting of //CH3 C414, /^CH4 C5 75V and C447 of yCH3 . 

16. The divalent anti-T cell immunotoxin of claim 14, 
wherein the single cysteine of the targeting moiety used 
for thioether coupling is selected frdm the group 
consisting of /iCH3 C414, ,uCH4 C575 and \:447 of yCH3 . 
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The divalent anti-T cell immunotoxin of claim 11, 
wherein the toxin moiety binding domain comprises a 
mutation that reduces toxin binding activity by at least 
lOOOVfold compared to wild type toxin. 




18. Tne divalent anti-T cell immunotoxin of claim 12, 



wherein the toxin moiety binding domain comprises a 
mutation \hat Reduces t/oxin binding activity by at least 
1000 fold compared to/ wild type toxin 



19. The divalent Anti-T cbll immunotoxin of claim 17, 

\\ f \ 
wherein the to^,in moiety isj full length mutant S525F 

(CRMS?) . 




nti-T cell immunotoxin of claim 18, 

\ / 

toxin moiety is full length mutant S525F 




20. The 
wherein the 
(CRM9) . 



21. The davalelit anti-t\ cell immunotoxin of claim 19, 
wherein the-^immunotoxin is a fusion protein and the 

\ \ 

sequence of domains from tne amino terminus from left to 
right is selected from the group consisting of: 

toxin moiety , /xCH2 , /iCH3 , VLjv< L , VH ; 

toxin moiety, /xCH2 , /iCH3 , /xCH4y VL, L, VH; 

toxin moieD^vCH3 , H , VL , L , VH ; 

toxin moiety, H,VL, L, VH; and 

toxin moiety, /*CH2 ,VL, L,VH, 

toxin moiety, VL,L,VH,H,yCH3 

toxin moiety, VL, L,VH, ^CH2 

toxin moiety, VL, L, VH, L, VL, L, VH 
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wherein Lisa (G4S)3 linker, VL and VH are the 
variable \ight and heavy domains of the anti-CD3 antibody 
UCHT1, andV is the ylgG hinge. 

22. The divalent anti-T cell immunotoxin of claim 20, 
wherein the imtaunotoxin is a fusion protein and the 
sequence of domains from the amino terminus from left to 
right is selected from the group consisting of: 

toxin moiety\uCH2,MCH3,VL,L,VH; 

toxin moiety, ACH2 , /xCH3 , /xCH4 , VL , L , VH ; 

toxin moiety, YQH3,H,VL, L,VH; 

toxin moiety, H,Vi,L,VH; and 

toxin moiety, /iCJj^VL , L , VH , 

toxin moiety, VL ,)&W , H , yCH3 

toxin moiety, VL,L,VH,/xCH2 

toxin moiety, VL,L,VH N ,L,VL,L,VH 

wherein L is a (G4S) 3\ linker, VL and VH are the 
variable light and heavy domains of the anti-CD3 antibody 
UCHT1, and H is the ylgG hinge. 

23. The divalent anti-T eel lV immunotoxin of claim 17, 
wherein the toxin moiety is truncated at 390 or 486. 

24. The divalent anti-T cell imWnotoxin of claim 18, 
wherein the toxin moiety is truncated at 390 or 486. 

25. The divalent anti-T cell immuriotoxin of claim 23, 
wherein the immunotoxin is a fusion Wotein and the 
sequence of domains from the amino terminus from left to 
right is selected from the group cons^ting of: 

toxin moiety, /iCH2,mCH3,VL,L,VH; 
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toxih moiety, //CH2 , //CH3 , //CH4 , VL , L , VH ; 
toxin\noiety , yCH3 , H, VL, L, VH; 
toxin mtoiety,H, VL,L, VH; and 



toxin moiety , fiCK2 , VL , L , VH 



toxin m< 




y, VL,L, VH,H, yCH3 
toxin moiety^ VL,L, VH, /xCH2 
toxin moiety, VL, L,VH, L,VL, L, VH 

whe rein L is a \(G4S) 3 linkeir, VL and VH aire the 
variable light and heavy domains of the anti-CD3 antibody 
UCHT1, and H is the ylgG hinge. 



26. The divalent anti-T cell immunotoxin of claim 24, 
wherein the immunotoxin is a fusion protein and the 
sequence of domainsy from the amino terminus from left to 
right is selected frWi the group consisting of: 
toxin moiety , fiCll\, /iCH3 , VL , L , VH ; 



toxin moiety, fxCU2 ,VCH3 , /iCH4 , VL, L, VH; 
toxin moiety, yCH3,h\vl,L,VH ; 
toxin moiety, H,VL, L,\fcH; and 
toxin moiety, ^iCH2 / VL, VH 
toxin moiety, VL, L,VH,H,YCH3 
toxin moiety, VL,L,VH,/xCH: 
toxin moiety, VL,L, VH,L,VL,\L, VH 

wherein Lisa (G4S)3 linkeV, VL and VH are the 
variable light and heavy domains \>f the anti-CD3 antibody 
UCHT1, and H is the ylgG hinge. 



27. A method of ilmibiting a rejection response by 
inducing immune told^nce in a recipient to foreign 
mammalian donor cellk,Ncomprising the steps of: 
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a) exposing the recipient to an immunotoxin so as to 



safely reduce 



recipients' s T-cell lymphocyte 



population by at\ Lerast 80%; and 

b) transplanting the donor cells into the recipient, 
such that a rejection response by the recipient to the 
donor organ cell is Vnhibited. 



28. The method of claim 27, wherein the immunotoxin is 
the immunotoxiti of claim 1 . 



29. The method of claim 27, wherein the immunotoxin is 
the immunotoxin ofi claim 2 . 



30. The methods of claim 27, wherein the donor cells 
constitute an orVan. 



31. The method of >claim 27, wherein the donor cells 
constitute tissue from an org 



32. The method of claii 
allogeneic . 



33 . The method of cla: 



xenogeneic 




27, wherein the donor cells are 



wherein the donor cells are 



34. The method of claim 27, 




ther comprising 



administering an immunosuppressant compound to enhance the 
anti-T cell effects of the immuno 



35. The method of claim 34, wherein\the immunosuppressant 
compound blocks IL- 12 -induced induct ion of interf eron-y . 
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36. The rrtfethod of claim 34, wherein the immunosuppressant 
compound is\ mycophenolate mof etil . 

37. The methcd of claim 34 , wherein the immunosuppressant 
compound is deWyspergualin. 



38. The method &f claim 2^7, further comprising 
administering a corticosteroid. 
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The method of 



administered from up to 



days after the trans 



aim 27, wherein the immunotoxin is 
iveral hours before to several 



40. The method of c 



tnting step . 



aim\34, wherein the immunosuppressant 
is administered begirding Within about 0 to 6 hours before 
the transplanting step and Continuing for up to several 
weeks after the transplantation step. 



41. The method of claim 40, w\erein the donor organ cell 
is from a cadaver. 



42. The method of claim 27, further comprising 
administering donor bone marrow at the same time, or 
after , the exposure step . 




